The consideration of nucleotides and ribonucleic acid (RNA)2 in metabolism has become increasingly imiiportant in cellular biology during the past few years. 
The consideration of nucleotides and ribonucleic acid (RNA)2 in metabolism has become increasingly imiiportant in cellular biology during the past few years. The commonly occurring nucleotides of -wheat and corn plants have been identified by Bergk-N-ist (1) and Cherry and Hageman (3), respectively. The latter have shown that the nucleoside di-and trip)hosphates in etiolated corn embryos shift to the ntcleoside monophosphates as a function of growth.
Little is known about the metabolism of nucleic acid during seed germination. Oota et al (11, 12) have examined nucleic acid metabolism in germinating see(ls, and have found large amounts of RNA stored in the cotyledons of a bean. Germination resulted in a steady decrease in the RNA content of the cotyledlons with an increased RNA content in the seedling. The presence of the embryo was essential for breakdown of RNA in the cotyledons. If embrvos w-ere detached from the cotyledons, no RNA degradationi occurred (13) .
Recently, Cherry et al (4) have shown that RNA is synthesized in etiolated corn embryonic axis but degraded in the scutellum with both reactions being greater in hybrid plants than in their inbred parents.
Oota and Takota (12) have proposed that there ar-e at least two types of RNA-s i.e. functional and transportable, in bean germ tissues. Their results appear to illustrate conversion steps from functional RNA to transportable RNA.
Hanson (6) indicates that RNA in membranes is inlplicated in ion accumulation, solute retention, and oxidative phosphorylation.
The experiments reported here represent stu(dies oni the metabolism of nucleotides, RNA, an(d protein in v-arious cytoplasmic fractions of corn seedlings.
Ilcorporation of P32 into various soluble nucleotides anl(l cytoplasmic RNA--s, an(l ADP-C814 uptake by excised tissue were studied.
I Received August 5, 1960 . 2 The following abbreviations will be used: AMP, adeniosine monophosphate; ADP, adenosine diphosphate; ATP, adenosine triphosphate; UMP, uridine monophosphate; UDP, uridine diphosphate; UTP, uridine triphosphate; GTP, guanosine triphosphate; CMP, cytosine monophosphate; CTP, cytosine triphosphate; DPN, diphosphopyridine nucleotide; TCA, trichloroacetic acid; RNase, ribonuclease; anid RNA, ribonuicleic acid.
1IATERIALS & METHODS
PLANT MATERIAL: Hybrid corn seed3 (Zea wRays L. var. WF9XM14) were lightly dusted with a fungicide (Spergon, U. S. Rubber Co.) and approximately 100 were placed embryo down on paper towelling supported by a layer of gravel (400 ml) in a 2 quart pyrex utility dish. The gravel and towelling were saturated with 200 ml of deionized water containing 0.5 mc of P32 (5.2 /g) as potassium phosplhate. The seeds were germinated in darkness in a humid atmosphere at 290 C for 1, 2, 3, or 4 days. Additional deionized water was added to the dish during the germination period to keep the gravel saturated. Seedlings were harvested and washed several times with deionized water to remove excess P3 before use.
Plant material for the ADP-C,14 stu(lies was obtained by the above procedure except that the seeds were moistened with 10-4 A, CaCl2 insteadl of the radioactive phosphate solution.
ISOLATION OF CYTOPLASM'IIC PARTICULATES: The plant tissue (about one gin) was homogenized for 3 minutes in 5 (fig 1-A) (fig 1-B No radioactive phosphlate \vas incorporate(l into the cytoplasmiiic RNA-s of the scutellum (fig 3-C RNA-s in the scutelltiumi are being (legra(le(l at the timiie wlhen slmiall amiiounts of the label are incorporated.
The relative amiiounit of phosplhate incorp)orated into the mlicrosolnlal RNA is reported only for 1-and 2-day-old scutella (fig 3-C) and raldicles (fig 3-D The nllajoritv of the radioactive phosphate incorporate(l iilto the cytoplasmic RNA-s of the ra(licle wvas in the lllitocllon(lr-ia (fig 3-D (table ITI) . The increase(l weight of the scutella (3 %) was probably (lue to iy(dration. The root and illesocotvl tissues lost soluble nucleoti(les (luring the incubation period witil no cilange in the soluble ilucleotide coilteilt of the scutellulll. 'None of the tissues lla(l a net gain or loss in RNA.
All tilree of the tissues appeare(l to accuillulate large aillounts of ADP-C514 inlto the aci(l-soluble fractions. Root tips accumulated niore ADP-C514 than diil eitlier tile imlesocotyl or scutellum tissues. How,vever, tile scutelluinl tissue accunlulate(1 tilree times more ADP-C514 than did the mesocotyl sections.
Even though there was no net gain in RNA in any of the tissues, the root tips and scutella incorporated a large amount of ADP-C814 into their RNA-s. Tile ratios of ADP-C814 incorporated to accunmulated were 1: 7, 1: 12, and 1: 6 for root tips, niesocotyl sections, anci scutelia, respectively. Although the mesocotyl tissue accullulated less (67-75 %) ADP-C814 than eitller scutellum or radicle tissues ( figure 4 . Similar elutionchromatograms were obtained from 3-day-old scutellum tissue; however, due to the likeness to their radicle elution-chromatograms only the latter will be presented. The identification of the nucleotides was established by the order and position in which they were eluted from the column as previously described (3) . All the comlmonly occurring nucleotides previously identified were labeled with p32 by the 3rd day.
In general, the radioactive peaks were much sharper than the ultraviolet peaks (O.D.. 260 myA) which suggests that other ultraviolet absorbing compoundls, not nucleotides, are adsorbed to the Dowex and are eluted from it contaminating the nucleotide peaks and thus interfering with quantitative nucleotide measurements. Generally, UDP, ATP, and UTP contained most of the nucleotide P32 label. There were two radioactive peaks (P1 & P2) which did not correspond to any of the ultraviolet peaks. P1 and P2 contained 10 and 42 % of the total radioactivity added to the column, respectively. The composited eluates of P1 and PO were each lypholyzed to dryness and co-chromatographed on paper using two different solvents (Methods). Each of the uinknown samples (P1 & P,) contained only one component. The Rf values of P2 in both solvents used were the same as that of phosphoric acid. The identity of P2 as phosphoric acid was further verified by adsorbing radioactive phosphate on a Dowex-1 X 8 column using ADP as a marker and eluting with the same system as used for column chromatography of the acid-soluble nucleotides (3). Radioactive phosphoric acid was eluted from the column at the same tube number as was P2.
The identity of P1 was not established; however, its migration in both solvents was similar to the hexose monophosphates. Due to the small amount of P1 obtained from the column, a sugar moiety was not determined. 
DISCUSSION
The evidence gained from these experiments indicates that there is a dynamic change in the particulates of radicles and scutella as corn seedlings grow. The RNA measurements, which may be regarded as an index to particulate mass, show that the microsomes sedimenting at 110,000 g rapi(dly decrease with seedling growth (fig 2) . The small microsomal particulates appear to be either completely degraded or attached to larger or similar particulates so that some sediment with mitochondlria as the plant material matures. If the microsomes are attached to other particulates so that they have a mass similar to mitochondria or if they are attached to the mitochondria, it is not known whether or not the cytological function of the microsomes is also changed. Although the cytoplasmic particulates undergo a dynamic change, it seems unlikely that the microsomes are completely degraded since protein is synthesized on the 4th day. The rapidl clecrease in microsomal RNA with growth is probably due to the decline in number of active cells as compared to mature cells.
Investigations by Lund et al (9) clearly show that there are changes in cytoplasmic particulates during growth and maturation of root cells which correlate with changes in the composition and physiological activity of these cells.
The mitochondrial RNA of the scutellum and radicle tissues may be correlated with the changes of the mitochondria. Lund et al (9) reported that immature mitochondria develop cristae and reach maturity as roots grow. Hanson et al (7) reported that the mitochondrial mass of corn scutellum increased with germination for 3 days, then began to decline. During germination of corn seed the respiratory activity of the scutellum (7) increased for 3 to 4 days with a decline in respiration thereafter. There observations on the development of mitochondria in 
